Abstract. In two experiments, we investigated the hypothesis of Rowland and Shanks (2006a) that sequence learning of relevant information is resistant to variations in perceptual load. Under conditions of increased selection difficulty, participants incidentally learned a sequence of targets presented together with three distractors. Target and distractors were composed of pairs of letters and shared more or less features with each other, rendering perceptual identification of the target either more (high load) or less (low load) attention demanding. The expression of sequence learning improved significantly under high load conditions as compared to low load conditions. This could indicate that the cognitive system promotes the development of response-based sequence learning in order to cope with the attentional demands arising from high perceptual load. However, the learning process proved to be unaffected by perceptual load when tested under baseline conditions without distractors (Experiment 1) or under opposite load conditions as during training (Experiment 2). This demonstrates that sequence learning is not influenced by increasing selection demands and suggests that sequence learning runs independently of input attention.
In many of everyday tasks, sequencing of information is involved: Sequencing movements in walking, sequencing sounds in language production, sequencing actions in car driving, and so on. This indicates that sequence learning is a fundamental process that is involved in the acquisition of basic skills as well as complex cognition. Sequence knowledge is assumed to be acquired implicitly, in an incidental manner, and is often difficult to access consciously (for reviews, see e.g., Clegg, DiGirolamo, & Keele, 1998; Cleeremans, Destrebeqz, & Boyer, 1998 ; but see e.g., Shanks, 2003 , for an opposing view).
The most popular paradigm to study implicit sequence learning is the serial reaction time task (SRT task), developed by Nissen and Bullemer (1987) . In the SRT task, participants have to react as fast as possible to a target appearing in one of four horizontal locations by pressing a spatially corresponding response key. Although they are not informed that the target is presented following a regular sequence (for instance, 121342314324, with the numbers 1-4 corresponding to the locations from left to right), reaction times (RTs) decrease progressively with training (training effect) and increase abruptly when the regular sequence is replaced by a random sequence (sequence learning effect). This pattern of results is observed in the absence of learning instructions and often without awareness of the sequential nature of the task this makes SRT learning suitable to investigate implicit learning.
In the present study, we investigated the role of attention in sequence learning. Attention has always been one of the central topics in sequence learning research, since evidence in favor of automatic processing (i.e., requiring a minimum of attentional resources) would support the implicit nature of SRT learning. Most studies have addressed this issue by applying a dual-task paradigm, in which cognitive load (e.g., working memory load), usually a tone-counting task, is added to the SRT task in order to reduce the amount of available attentional resources (for a review, see Shanks, 2003) . However, whereas some studies reported reduced sequence learning under dual-task conditions (e.g., Curran & Keele, 1993; Heuer & Schmidtke, 1996; Nissen & Bullemer, 1987) , others observed intact learning in combination with tone-counting (e.g., Frensch, Buchner, & Lin, 1994; Hsiao & Reber, 2001; Reed & Johnson, 1994) . To explain these mixed findings, it has been argued that (1) the secondary task exclusively impairs explicit sequence learning (e.g., Cleeremans & Jiménez, 1998; Jiménez & Vázquez, 2005) , (2) the dual-task conditions affect the expression of learning rather than learning itself (e.g., Frensch, Lin, & Buchner, 1998; Frensch, Wenke, & Rünger, 1999) , and (3) the random tones of the secondary task, interspersed between SRT trials, disrupt the timing or organization of the sequence structure (e.g., Rah, Reber, & Hsiao, 2000; Schmidtke & Heuer, 1997; Stadler, 1995) . Consequently, because the effects of tone-counting on sequence learning still remain unclear, many researchers currently favor other tasks to study the role of attention.
A recent approach is to manipulate attention within the primary learning task, the SRT task, itself. Jiménez and Méndez (1999) , for instance, added an irrelevant shape dimension to the target that predicted the target location in 80% of the SRT trials. The predictive relationship between location and shape was only learned by dual-task participants who had to keep count of some of the shapes. Single-task participants who only performed the SRT task and thus did not need to attend to the shapes did not demonstrate any shape learning. At the same time, sequence learning was unaffected by the dual-task manipulation. According to the authors, this suggests that sequence learning occurs automatically, but that the predictive information needs to be selectively attended to in order to be learned.
This idea was further elaborated by Rowland and Shanks (2006a) , who proposed a theoretical framework of learning based on the perceptual load theory of attention of Lavie, Hirst, de Fockert, and Viding (2004) (see also Jiang & Chun, 2001; Rowland & Shanks, 2006b ). The perceptual load theory proposes two mechanisms for selective attention. A rather passive perceptual selection mechanism allows for preventing the perception of task-irrelevant stimuli (early selection) in situations where the processing of task-relevant stimuli places high demands on the perceptual system (high perceptual load, evoked by a high number of different-identity items or by an attention demanding perceptual identification process for the same number of items). When perceptual load is low, spare attentional capacity from the task-relevant processing will involuntarily spill over to the task-irrelevant stimuli. In that case, a second, more active selection mechanism that encompasses typical executive control functions is needed to prevent further processing of the task-irrelevant stimuli (late selection). Hence, the theory predicts that increased perceptual load eliminates distractor interference, whereas load on cognitive control functions (e.g., working memory load) results in increased distractor interference.
Rowland and Shanks suggested that sequence learning of relevant information is unaffected by increased perceptual load, but that, conversely, increasing cognitive load (like in tone-counting) has a detrimental effect on learning. In line with their first claim, they showed that sequence learning of relevant information remains uninfluenced by perceptual load: Presenting the target (a red circle) alone or together with one (a green square) or two (a green circle and a red square) distractors that shared more or less features with the target proved to influence overall performance, but had no effect on the amount of sequence learning.
The implications of their findings could be far-reaching. If variations in perceptual load truly exert no influence on sequence learning, this might imply that sequence learning runs independently of input attention. However, before such conclusions can be drawn, it remains necessary to determine whether perceptual load manipulations that are more demanding on the perceptual system produce comparable results, a concern that the authors acknowledged themselves. This was the purpose of the present study. Perceptual identification of the target was made more attention demanding than in the study of Rowland and Shanks by using highly complex stimulus material. Perceptual load was manipulated exclusively by the number of features shared between target and distractors, instead of a combination of the number of distractors and the number of features shared between target and distractors, like in the original study. By keeping the number of distractors constant, we aimed to determine more specifically whether the type of perceptual search contributes to the (null-) effect of perceptual load on sequence learning.
In a modified version of the SRT task developed by Remillard (2003; see also Deroost & Soetens, 2006a) , we let the participants respond to the position of a target letter pair ''XO'' or ''OX'' that was presented in one of four horizontal locations. Perceptual load was manipulated by the number of features that were shared by target and distractors; the number of distractors was constant. More specifically, the target was surrounded with three distractors consisting of the letter pairs ''YQ'' or ''QY'' in the high load condition, and three distractors consisting of the letter pairs ''MN'' and ''NM'' in the low load condition. Because the similarity between target and distractors was higher in the high load as compared to the low load condition, we expected perceptual identification to be more demanding on input attention in the former than in the latter condition. To determine sequence learning, a probabilistic sequence was imposed on the location of the target. If perceptual load has no effect on sequence learning, as put forward by Rowland and Shanks, equal amounts of sequence learning should be obtained in the high and low load conditions.
Experiment 1
Experiment 1 started with a training phase, in which the participants incidentally trained the sequence of target locations under either high or low load training conditions, followed by a testing phase, in which the amount of sequence learning was assessed. In the testing phase, half of the participants in each training load condition was tested for sequence learning under the same conditions as during training. The other half was tested under baseline conditions, without distractors, like in the study of Rowland and Shanks. This was done to dissociate the influence of perceptual load on sequence learning on the one hand (baseline testing conditions) and on the expression of learning (testing conditions are the same as during training) on the other hand. Accordingly, four conditions were created: (1) high-high condition, (2) low-low condition, (3) high-no distractors, and (4) low-no distractors (high and low denote perceptual load during training and testing phase).
Method Participants
A total of 72 undergraduate students (58 women and 14 men) of the Vrije Universiteit Brussel (VUB) participated in the study. Their mean age was 18.8 years (SD = 1.10 years). Participants were randomly assigned to one of four experimental conditions; 18 in each condition.
Apparatus and Stimuli
Participants were tested individually in semidarkened cubicles in the psychological laboratory of the VUB. The SRT experiment was run on Pentium 4 personal computers with 17-in. screen, using E-prime Version 1.1 Service Pack 3 software (Schneider, Eschman, & Zuccolotto, 2002) . The target was the letter pair ''OX'' or ''XO'' and the distractors were the letter pairs ''QY'' and ''YQ'' in the high load conditions and ''NM'' or ''MN'' in the low load conditions. All letter pairs were centrally presented in black, in font Arial with point size 12, against a white background. Each letter pair measured 1 cm width · 1 cm height (or 1.15°visual angle with a viewing distance of approximately 50 cm) and was separated from the adjacent letter pair by 3 cm (or 3.43°visual angle). Black underlines of 1 cm placed 1.5 cm (or 1.72°visual angle) below the letter pairs were presented as location markers that remained on the screen throughout a block of trials.
Procedure

SRT Task
Training Phase. The training phase consisted of 11 training blocks of 100 trials (blocks 1-11). In each condition, the participants were instructed to react as fast and as accurately as possible to the location of the target by pressing the spatially corresponding ''c'', ''v'', ''b'', and ''n'' keys, situated on the bottom row of a standard keyboard, for a leftmost, left, right, and rightmost target, respectively. Responses to the target location had to be made with the middle and the index finger of each hand, within the allowed time window of 3,000 ms. Unbeknown to the participants, the target location was structured according to a probabilistic sequence that was generated on the basis of the artificial grammar depicted in Figure 1 .
The probabilistic sequence had restrictions on first-order: Each target location could be followed by only two of four possible target locations (e.g., 1 could be followed by 1 or 4, but never by 2 or 3). First-order probabilities were always .50; e.g., 1 was half of the time followed by 1 and half of the time by 4 (for more details about the sequence structure, see Soetens, Melis, & Notebaert, 2004) . The irrelevant identity of the target and the distractor items varied randomly, balanced for frequency.
RT and accuracy were recorded on each trial. In case of an incorrect response, the word ''Error'' was presented for 750 ms. No error corrections were possible. The next stimulus display was presented after a response-stimulus interval of 400 ms, as was done in the original Remillard paradigm. After each block of trials, the participants received feedback about their error rates and RTs for that particular block. The participants were encouraged to react quickly, but to restrict their error rate to a maximum of 5%. Blocks were separated by breaks of 30 s.
Testing Phase. After training, all participants executed four testing blocks of 100 trials (blocks 12-15). For participants in the high-high and low-low conditions, the stimulus display and procedure were exactly the same as during training. For participants in the high-no distractors and low-no distractors conditions, the target item was presented without distractors during testing. Testing blocks were structured according to the same probabilistic sequence as during training, except for the second block of testing, block 13. In block 13, the probabilistic sequence was replaced by a random sequence to assess sequence-specific knowledge. The random sequence matched the probabilistic sequence for target location frequency, percentage stimulus repetitions and alternations, but allowed all possible stimulus transitions (see Soetens et al., 2004) .
Results and Discussion
Training Effects (Blocks 1-11)
Errors
General training effects were assessed in a 2 · 11 ANOVA with training condition (high vs. low load) as betweensubjects factor and training block (1-11) as within-subjects factor. This analysis showed a significant effect of training condition, F(1, 70) = 5.88, MSE = 11.75, p < .05, with M = 2.2% (SD = 1.14) in the high load training conditions and M = 1.6% (SD = 0.92) in the low load training conditions. The effect of training block was not significant, F(10, 700) = 1.59, MSE = 1.81, p = .10. The Training Condition · Training Block interaction revealed that errors fluctuated over training in the high-high condition, F(10, 700) = 1.93, MSE = 1.81, p < .05.
RTs
The RT analyses were conducted on participants' mean median correct RTs. Erroneous responses as well as responses following an error were excluded from the analyses. A 2 · 11 ANOVA with training condition as betweensubjects factor and training block as within-subjects factor showed a significant effect of training condition, F(1, 70) = 255.92, MSE = 28,619, p < .001, as well as training block, F(10, 700) = 132.69, MSE = 941, p < .001. The significant Training Condition · Training Block interaction indicated that training effects were more pronounced in the high load conditions, F(10, 700) = 17.05, MSE = 941, p < .001 (see Figure 2) .
Sequence Learning Effects
Sequence learning scores were derived by comparing errors/ RTs in random block 13 with the average of adjacent sequenced blocks 12 and 14.
Errors
Learning scores amounted to M = 4.5% (SD = 2.10) in the high-high condition; M = 2.3% (SD = 1.73) in the low-low condition; M = 3.3% (SD = 2.65) in the high-no distractor condition and M = 1.4% (SD = 1.25) in the low-no distractor condition. A 4 · 2 ANOVA with testing condition as between-subjects factor and sequence learning (random block 13 vs. the mean of adjacent blocks 12 and 14) as within-subjects factor showed an effect of testing condition, F(3, 68) = 3.72, MSE = 11.99, p < .05, an effect of sequence learning, F(1, 68) = 97.46, MSE = 5.49, p < .001, and a Testing Condition · Sequence Learning interaction, F(3, 68) = 3.06, MSE = 5.49, p < .05. Bonferroni post hoc tests on this interaction revealed that the high-high testing condition showed better learning than the low-no distractor testing condition, p < .001.
RTs
The RT sequence learning scores were M = 135.0 ms (SD = 67.31) in the high-high condition; M = 64.4 ms (SD = 32.99) in the low-low condition; M = 64.9 ms (SD = 19.20) in the high-no distractor condition and M = 57.2 ms (SD = 17.44) in the low-no distractor condition. In order to permit meaningful interpretation of effects obtained from different baseline RTs with SDs increasing proportionally with RTs, the RT analysis of learning effects was carried out on logarithmically (log base 10) transformed RT data (this was also done for the data of Experiment 2). A Levene's test for homogeneity of variances confirmed that the transformed RT data allowed proper comparison between testing conditions, F(3, 68) = 0.21, MSE = 0.01, p = .89. Subsequently, a 4 · 2 ANOVA with testing condition as between-subjects factor and sequence learning as within-subjects factor showed an effect of testing condition, F(3, 68) = 117.8, MSE = 0.0039, p < .001, an effect of sequence learning, F(1, 68) = 494.4, MSE = 0.0004, p < .001, and a Testing Condition · Sequence Learning interaction, F(3, 68) = 3.1, MSE = 0.0004, p < .05. A Bonferroni post hoc test on this interaction showed that participants in the high-high condition displayed more sequence learning than in the other three conditions, all p < .001.
Experiment 1 demonstrated that our manipulation of perceptual load had its intended effect. Both error and RT analyses indicated that perceptual identification of the target was much more attention demanding under high load conditions as compared to low load conditions. RT training effects were also more pronounced under high load training conditions. Importantly, the analyses showed that more sequence learning was displayed under high load testing conditions than under low load testing conditions. However, this advantage disappeared when participants were tested under comparable baseline conditions. This indicates that perceptual load influences the expression of learning: Learning is better expressed under high load conditions. Learning itself, on the other hand, seems not to be affected by perceptual load.
Experiment 2
As in the study of Rowland and Shanks (2006a) , effects of perceptual load in Experiment 1 were mainly derived from testing results of baseline conditions without distractors. However, it should be noted that these baseline conditions are not really appropriate to compare learning because they are not similar to training conditions, where distractors are always present. Therefore, in Experiment 2, we aimed to find additional support for the results of Experiment 1 in a more stringent test with an orthogonal design, crossing training, and testing load conditions. This design allows estimating the differential effects of training and testing in a direct way. Like in Experiment 1, half of the participants were trained under high load conditions and the other half under low load conditions. Subsequently, half of the participants in each load training condition were transferred to a different load condition during testing. The remaining half was trained and tested under identical conditions. This resulted in four experimental conditions: the high-high condition, the low-low condition, the high-low condition, and the low-high condition.
Method Participants
A total of 60 undergraduate students (48 women and 12 men) of the VUB participated in return for course credit. Their mean age was 18.8 years (SD = 1.05 years). Due to technical problems, one participant's data were lost. The remaining participants were 15 participants in the high-high condition, 15 in the low-low condition, 15 in the high-low condition, and 14 in the low-high condition.
Stimuli and Procedure
The SRT task was composed of 10 training blocks (blocks 1-10), followed by five, instead of four, testing blocks as in Experiment 1 (blocks 11-15). The testing phase was introduced one block earlier before the randomization of the sequence in order to allow reinstatement of SRT performance for participants who were transferred from a low load condition to a high load condition (the low-high condition). As stated earlier, half of the participants in the high and low load training conditions were transferred to a different load condition during testing (the high-low condition and the low-high condition), the other half was trained and tested under identical conditions (the high-high condition and the low-low condition). For the rest, the procedure was identical to Experiment 1.
Results and Discussion
Training Effects (Blocks 1-10) Errors A 2 · 2 · 10 ANOVA was carried out with training condition (high vs. low load) and testing condition (high vs. low load) as between-subjects factors and training block (1-10) as within-subjects factor. This analysis demonstrated a main effect of training condition, F(1, 55) = 12.47, MSE = 9.91, p < .01; M = 2.8% (SD = 1.03) in the high load training conditions and M = 1.9% (SD = 0.93) in the low load training conditions. Other main and interaction effects were not significant (F < 1).
RTs
A 2 · 2 · 10 ANOVA with training and testing condition as between-subjects factors and training block as withinsubjects factor showed a significant effect of training condition, F(1, 55) = 149.28, MSE = 30,585, p < .001 (see Figure 3 ) and an effect of training block, F(9, 495) = 102.25, MSE = 936, p < .001. A Training Condition · Training Block interaction revealed that training effects were better in the high load training conditions, F(30, 680) = 6.66, MSE = 931, p < .001. Other main and interaction effects were not significant (F < 1).
Sequence Learning Effects
Errors
Learning scores amounted to M = 4.9% (SD = 1.91) in the high-high condition; M = 2.4% (SD = 1.90) in the low-low condition; M = 2.3% (SD = 2.60) in the high-low condition, and M = 3.0% (SD = 2.57) in the low-high condition. A 2 · 2 · 2 ANOVA with training condition (high vs. low load) and testing condition (high vs. low load) as betweensubjects factors and sequence learning (random block 13 vs. the average of adjacent blocks 12 and 14) as within-subjects factor showed an effect of testing condition, F(1, 55) = 9.97, MSE = 6.84, p < .01, and an effect of sequence learning, F(1, 55) = 101.52, MSE = 3.36, p < .001. A Testing Condition · Sequence Learning interaction revealed better learning in the high load testing conditions, F(1, 55) = 4.30, MSE = 3.36, p < .05. Other main and interaction effects were not significant (F < 1).
RTs
The average amount of sequence learning was M = 129.3 ms (SD = 64.84) in the high-high condition, M = 66.6 ms (SD = 34.63) in the low-low condition, M = 43.4 ms (SD = 33.59) in the high-low condition and M = 156.0 ms (SD = 98.70) in the low-high condition. A Levene's test confirmed the homogeneity of variances, F(1, 57) = 0.24, MSE = 0.03, p = .62, with the logarithmic (log base 10) transformation of the RT data. A 2 · 2 · 2 ANOVA with training and testing condition as betweensubjects factors and sequence learning as within-subjects factor showed a main effect of training condition, with RTs in general being higher in the low load training condition (tested under high load conditions in the low-high condition), F(1, 55) = 5.3, MSE = 0.0049, p < .05; an effect of testing condition, F(1, 55) = 216.6, MSE = 0.0049, p < .001; and an effect of sequence learning, F(1, 55) = 204.3, MSE = 0.0008, p < .001. A significant Testing Condition · Sequence Learning interaction confirmed better learning in the high load testing conditions, F(1, 55) = 13.2, MSE = 0.0008, p < .001. Other main and interaction effects were not significant (F < 1).
The results of Experiment 2 are entirely in line with Experiment 1. Errors and RTs were higher and RT training effects were more pronounced when participants were trained under high load conditions as compared to low load conditions. Most importantly, Experiment 2 unambiguously showed that learning tested under high load conditions was better than sequence learning tested under low load conditions, irrespectively of training load conditions. This confirms the findings of Experiment 1 that perceptual load has an enhancing effect on the expression of sequence learning, but not on sequence learning itself.
Nevertheless, before we can conclude that perceptual load exerts no influence on sequence learning, we need to determine the power of our study to detect a potential effect of perceptual load on learning. On the descriptive level, RT learning in Experiment 1 appeared to be better in the high-no distractors condition (M = 64.9 ms; SD = 19.20) as compared to the low-no distractors condition (M = 57.1 ms; SD = 17.44) [the Condition · Sequence Learning interaction amounted to F(1, 34) = 1.64, MSE = 168, p = .21, in a 2 · 2 ANOVA, with training condition (high vs. low load) as between-subjects factor and sequence learning (random block 13 vs. the mean of adjacent blocks 12 and 14) as within-subjects factor]. In contrast, in Experiment 2, RT learning collapsed across testing conditions was less pronounced in the high load training condition (M = 86.3 ms; SD = 13.92) as compared to the low load training condition (M = 109.8 ms; SD = 14.16) [the Condition · Sequence Learning interaction was F(1, 57) = 1.39, MSE = 2,907, p = .24]. Subsequent power analyses (G*Power 3; Faul, Erdfelder, Lang, & Buchner, 2007) showed that for a statistical F test, type repeated measures within-between interaction, with a = .05, 2 groups (n = 18 in both conditions in Experiment 1; n = 30 and 29, respectively, in the high and low load training condition in Experiment 2) and two repetitions (random vs. sequenced blocks), the power (1 À b) to detect a small ( f = 0.10), medium ( f = 0.25), and large effect ( f = 0.40) amounted to 0.21, 0.83, and 0.99 in Experiment 1, and 0.32, 0.96, and 0.99 in Experiment 2, respectively. This demonstrates that our study had insufficient power to detect small effects. However, it is important to note that while training under high load appeared to improve learning in Experiment 1, descriptively larger learning effects were obtained under low load training conditions in Experiment 2. Because training conditions were the same in both experiments, these opposite results indicate that there is no robust effect of perceptual load on sequence learning. 
General Discussion
In two experiments, we showed that perceptual load influences the expression of sequence learning, without systematically affecting learning itself. In a modified version of the SRT task developed by Remillard (2003) , participants responded to the location of a target letter pair that, unbeknown to them, followed a probabilistic sequence. The target letter pair had to be searched for among three distractor letter pairs that shared either more or less features with the target, making perceptual identification of the target either more (high load) or less (low load) attention demanding. The results showed that when sequence learning of the target's location was tested under baseline conditions with no distractors (Experiment 1) or under opposite load conditions as during training (Experiment 2), the amount of learning was not affected by perceptual load. In contrast, in both experiments, sequence learning was better expressed under high load conditions as compared to low load conditions. Accordingly, the results of the present experiments are in agreement with the findings of Rowland and Shanks (2006a) , who demonstrated that sequence learning is unaffected by selection difficulty: Presenting the target alone or with multiple distractors that shared more or less features with the target exerted no influence on sequence learning. In the present study, selection difficulty was made more attention demanding by using highly complex combinations of letters as stimuli. Nevertheless, our observations converge entirely on their findings that perceptual load does not affect sequence learning. Because we obtained the same results with letter stimuli as Rowland and Shanks did with colors and shapes, this indicates that the type of feature does not play a role in the observed null effect. However, as perceptual load in the present study was exclusively manipulated by varying the number of features shared between target and distractors, we cannot rule out that increased selection demands still might affect learning of relevant sequence information when perceptual load is manipulated by the number of distractors instead of by the number of features or by a combination of the number of features and distractors, like in the Rowland and Shanks' study. Additional experiments are required to resolve this matter.
Finally, although a systematic effect of perceptual load on the learning process itself could not be established, perceptual load clearly affected the expression of learning in both experiments. More sequence learning was expressed under high load conditions as compared to low load conditions. Importantly, the effect on the expression of learning was displayed in RT data that were logarithmically transformed in order to counter the effects of diverging baseline RTs between high and low load conditions and increasing interindividual variability in proportion to RTs. The fact that a difference between high and low testing conditions was observed, despite these precautions, strongly suggests that the effect of perceptual load on the expression of sequence learning is not due to an overall difference in performance between the conditions, but instead reflects an actual difference in the underlying process.
A possible explanation for the improved expression of learning under high load conditions might be that high load promotes the development of response-based sequence learning (e.g., Deroost & Soetens, 2006b; Deroost, Zeeuws, & Soetens, 2006; Nattkemper & Prinz, 1997; Willingham, 1999) . According to Koch (2007) , highly overlearned response-based sequence representations can shield motor production from stimulus-based interference, for instance stimulus-response compatibility effects (see also Deroost & Soetens, 2006c) . In the same line of reasoning, reliance on response-based learning might be particularly beneficial to speed up responses in situations of high perceptual load, when high demands are placed on the attentional system. However, it remains to be clarified why response-based learning under high load conditions would selectively improve the expression of learning, without influencing the learning process itself.
To conclude, in the present study, we found that perceptual load enhances the expression but not learning of relevant sequence information. Accordingly, the present findings suggest that sequence learning runs independently of input attention. Future research remains mandatory to determine whether comparable results will be obtained with other manipulations of perceptual load. Finally, supplementary studies are required to spell out the influence of cognitive load on sequence learning and to establish whether perceptual and cognitive load exert differential effects on sequence learning.
